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[57] 



ABSTRACT 



The present invention relates to a signal receiving apparatus 
and a signal receiving system, including a receive antenna 
for receiving plural high-frequency signals; first frequency 
converters each for down-converting a frequency of each of 
the plural high-frequency signals; second frequency con- 
verters each for further frequency-converting the signals 
converted by means of the first frequency converters; a 
frequency control information storage section for storing 
frequency control information used to perform a frequency 
conversion by the plural second frequency converters; a 
frequency-conversion control section for automatically con- 
trolling the frequency conversion by said plural second 
frequency converters based on the frequency control infor- 
mation; and a receiver for receiving only a signal of a 
desired frequency among signals frequency-converted by 
plural second frequency converters. In the signal receiving 
apparatus used suitably as a receive-only station which 
receives high-frequency signals from a communications 
satellite, the object is to reduce significantly troubles in the 
setting and control for signal receiving operation, thus 
leading to miniaturization of the device or system and cost 
reduction thereof. 

11 Claims, 13 Drawing Sheets 
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FIG. 4 
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FIG. 5 
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FIG. 7 
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SIGNAL RECEIVING APPARATUS AND 
SIGNAL RECEIVING SYSTEM 

BACKGROUND OF THE INVENTION 

1) Field of the Invention 5 
The present invention relates to a signal receiving appa- 
ratus and a signal receiving system each of which is suitable 
for use in television receive-only (TVRO) stations each of 
which receives high-frequency signals from, for example, a 
communications satellite. 10 

2) Description of the Related Art 

In the satellite broadcasting communications, high- 
frequency signals transmitted from a signal transmitting 
station are received by a receive-only station via a commu- 
nications satellite. 15 

Such a satellite broadcasting communications service 
includes a BS (Broadcasting Satellite) broadcast, being 
broadcast communications for public, in which broadcast 
programs can be always received regardless of slots after a 
prescribed receiver's contract and CS (Communications 20 
Satellite) broadcast, being broadcast communications for 
corporations, in which limited broadcast programs can be 
received only for the slot after a receiver's contract effective 
for a fixed period of time. Different frequency bands are used 
for the BS broadcast and CS broadcast. 25 

As to the CS communications satellites, four kinds of 
satellites including JCSAT-1, JCSAT-2, Superbird A, and 
Superbird B are well known. Each of the communications 
satellites transmits two kinds of 12-GHz-band high- 
frequency signals including a V-polarized wave high- 30 
frequency signal and an H-polarized wave high-frequency 
signal. This means that eight kinds of high-frequency signals 
are transmitted as broadcast high-frequency signals from the 
four CS-communications satellites. 

The CS receive -only station receives only the high- 35 
frequency signals from the CS communications satellites. 
The CS receive-only station has, for example, the configu- 
ration shown in FIG. 13. 

Referring to FIG. 13, the CS receive-only station 100 
includes a dual antenna 101 and low-noise frequency con- 
verters (LNB: Low Noise Block-converter) 102A to 102D 
installed outdoors, together with amplifiers 103A to 103D, 
variable attenuators 106Ato 106D, a variable switching box 
107, and CS tuners 114a to 114/ installed indoors. ^ 

The dual antenna 101, which receives four kinds of 
high-frequency signals among eight kinds of 12-GHz-band 
high-frequency signals transmitted from four satellites, has, 
for example, a caliber of 2.4 m. 

Explanation will be made below on the case where the 50 
dual antenna 101 receives V-polarized and H-polarized wave 
high-frequency signals transmitted from each of JCSAT-1 
and JCSAT-2 as four kinds of high-frequency signals. 

Four LNBs 102A to 102D are arranged corresponding to 
respective four 12-GHz-band high-frequency signals 55 
received by the dual antenna 101. Each of the LNBs 102A 
to 102D down-converts the frequency of a different high- 
frequency signal respectively input thereto by a fixed fre- 
quency (e.g. 11.3 GHz) to obtain a 1-GHz-band signal. 

For example, LNB 102A receives a V-polarized wave 60 
high-frequency signal from JCSAT-1. LNB 102B receives a 
H-polarized wave high-frequency signal from JCSAT-1. 
LNB 102C receives a V-polarized wave high-frequency 
signal from the JCSAT2. LNB 102D receives a H-polarized 
wave high-frequency signal from the JCSAT2. 55 

Thus, the high-frequency signals input to the LNBs 102A 
to 102D are down-converted by a fixed frequency, respec- 
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2 

tively. Then the converted signals are respectively output to 
the amplifiers 103A to 103D while the noise component 
included in each converted signal is reduced. 

Further, the amplifier 103 A amplifies the signal down- 
converted by the LNB 102A. The amplifier 103B amplifies 
the signal down -converted by the LNB 102B. The amplifier 
103C amplifies the signal down -converted by the LNB 
102C. The amplifier 103D amplifies the signal down- 
converted by the LNB 102D. Each of the amplifiers 103A to 
103D includes a booster amplifier 104 which amplifies the 
input signal and a booster amplifier power supply (booster 
amplifier PS) 105 which supplies electric power to the 
booster amplifier 104. 

In such an arrangement, the signal transmission loss 
caused by the thickness and length of the transmission cable 
can be reduced by amplifying the signals from the LNBs 
102A to 102D by means of the amplifiers 103A to 103D, 
respectively, while a signal degradation caused by the signal 
distribution in the variable switching box 107 at the rear 
stage can be reduced. 

Further, the variable attenuator 106A attenuates the signal 
amplified by the amplifier 103A to a predetermined value to 
adjust finely the level of the signal input to the switching box 
107. The variable attenuator 106B attenuates the signal 
amplified by the amplifier 103B to a predetermined value to 
adjust finely the level of the signal input to the switching box 
107. The variable attenuator 106C attenuates the signal 
amplified by the amplifier 103C to a predetermined value to 
adjust finely the level of the signal input to the switching box 
107. The variable attenuator 106D attenuates the signal 
amplified by the amplifier 103D to a predetermined value to 
adjust finely the level of the signal input to the switching box 
107. 

The variable switching box 107 switches to input signals 
from the variable attenuators 106A to 106D to predeter- 
mined CS tuners 114a to 114/, according to a signal receiv- 
er's contract held in the receive-only station 100. 

The variable switching box 107 consists of distributors 
108A to 108D which distribute respectively the signals input 
from the variable attenuators 106 A to 106D to the CS tuners 
114a to 114/, switches 109a to 109/ which switch to turn on 
or off the signals distributed by each of the distributors 108A 
to 108D to the CS tuners 114a to 114/, and amplifiers 113a 
to 113/ which respectively amplify the signals switched 
through the on/off operation of the switches 109a to 109/ 

Further, the CS tuners 114a to 114/ are receive tuners each 
of which receives a signal from each of the variable attenu- 
ators 106A to 106D switched by means of the variable 
switching box 107. In each of the CS tuners 114a to 114/, 
any one of the frequencies of four kinds of signals from the 
LNBs 102A to 102D is arbitrarily set as a receive frequency 
to receive the signal corresponding to the set receive fre- 
quency. 

In the receive-only station 100 shown in FIG. 13, four CS 
tuners 114a to 11 4d are arranged as a working tuner. The CS 
tuners 11 4e and 114/ are arranged as backup (spare) systems 
for the CS tuners 114a to 114a*. 

Here, the signal switching control of the variable switch- 
ing box 107 to the CS tuners 114a to 1140* will be described 
below. 

For example, it is assumed that a receiver's contract is 
made on conditions that V-polarized wave signals transmit- 
ted from JCSAT-1 can be received for a predetermined 
period of time and that the signals are received with the CS 
tuner 114a among plural CS tuners 114a to 114a* installed 
inside a building. In this case, a switch 109a is turned on to 
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connect the variable attenuator 106 A with the CS tuner 114a. by means of CS tuners 114a to U4d are necessary to be 

The receive frequency of the CS tuner 114a is set to the switched many times a day, both the switching operation of 

frequency of the signal down-converted by means of the the variable switching box 107 and the setting of the receive 

LNB 102A (to the frequency of the signal corresponding to frequency of each of the CS tuners 114a to U4o* must be 

the V-polarized wave signal of the JCSAT-1). 5 changed. Hence, the problem is that it is very troublesome 

• % • j 4 i t i ~ e . „ . , „ , , to execute the receive signal switching operation. 

When it is desired that the CS tuner 1146 installed at _ , , *7 . , . . „ . 

_ # i . „ o iu„ v e : nn ^ f, rtm In order to reduce such a trouble, it is considered that 

another place receives the V-polanzed wave signal from . - . . . t , 

j * «i_ * jc * » . . personal computers, for example, are respectively connected 

JCSAT-1 during the period for which the receiver s contract v . . v . \ * __f ' , 

. 4 . . t r l innt • j * as monitoring control devices to the CS tuners 11 4a to 114a 

is valid to receive it, a switch 109d is turned on to connect & „ . . , . . 

■ U1 „ ' 1Arn ^ c . -M ... in to monitor controllably them by remote control. However, 

the variable attenuator 106B with the CS tuner 114o while au . J ... ™ 

4 . * r « «u «. iul ■ * * connecting personal computers to the CS tuners 114a to 

the receive frequency of the CS tuner 114o is set to the & f. , , . r . , 4 . . 

frequency of the signal down-converted by the LNB 102A JJJJ^J™* 1 * " m °° St ° f ,he SyStCm 

(to the frequency of the signal corresponding to the , 

V-polarized wave signal of JCSAT-1). In contrast ' 11 mav be cohered that a sole personal 

jjcjl.i. ■ > . . j is computer, for example, is connected as the monitoring 

When the period defined by the receiver s contract ends, * ij * * .u . , . , # 

, ™ * i .x/i-j control device to the CS tuners 114a to 114a via a bus to 

the CS tuners 114a to 114a cannot receive the V-polarized . 4 , , , # . . 

i »rn „ monitor and control them by one operation, 

wave signals from JCSAT-1. ¥T . . . . 

° However, m constructing such a system, an interface 

In such a state, according to the communications satellite circuit needs t0 be arranged which connects the personal 

signal receiver's contract, the CS tuners 114a to 114rf can 2Q computer ^ the cs tuners 114a t0 n4d via a buSj in each 

receive four kinds of signals from the communications of the ^ tuners n4a {Q n4d Hence> it ^ ^fficult to 

satellites by setting the receive frequency thereof under the conslruct the system us ing existing CS tuners 114a to 114a*. 

signal switching control of the variable switching box 107. jjke the abo ve-described case, the problem is that the cost 

In the same manner as that described above, when two 0 f the system construction is increased. 

communications satellites use high-frequency signals of the 25 ^ described above, since the distributors 108A to 108D 

same frequencies (in other words, the same transponders are degrade the signals in the variable switching box 107, the 

used), the CS tuners 114a to 114a- can receive any one of amplifiers 103A to 103D arranged at the front stage, as 

four kinds of signals from the communications satellites shown in FIG. 13, amplify the signals, respectively. 

under signal switching control of the variable switching However, the problem is that arranging the amplifiers 103A 

boxes 107. 30 t0 X03D leads to an increased cost. 

In the receive-only station 100 shown in FIG. 13, the CS C1 TX „ , AT>V ™ ™ c TXTWCKrT . Tr , XT 

11yt . n A j . . . ^« . SUMMARY OF THE INVENTION 
tuners 114a to 114a are in service, whereas the CS tuners 

114e and 114/ are spare. Hence, the corresponding switches The present invention is made to overcome the above 

109a to 109a* and the amplifiers 113a to 113a* are in service, mentioned problems. An object of the present invention is to 

whereas the switches 109e and 109/ and the amplifiers 113e 35 provide a signal receiving apparatus which can facilitate the 

and 113/ are spare. setting and control for signal reception while maintaining 

In such an configuration, when each of the communica- ,he f™? 1 si S nal receiving performance, and can signifi- 

tions satellites JCSAT-1 and JCSAT-2 transmits V-polarized cant 'y , reduce ^ >pu*4xnu for a signal-receive setting and 

wave high-frequency signals and H-polarized wave high- conteolling operation, whereby miniatunzation of devices 

frequency signals, the dual antenna 101 in the receive-only « ™d systems and cost reduction can be realized, 

station 100 shown in FIG. 13 receives the four kinds of Another object of the present invention is to provide a 

high-frequency signals transmitted. After the high- signal receiving system which can facUitate the setting and 

frequency signals are subjected to a predetermined process control for signal reception while maintaining the current 

using the LNBs 102 A to 102D, the amplifiers 103A to 103D, si 8 nal receiving performance, and can significantly reduce 

and the attenuators 106A to 106D, the processed signals are "5 tne man-hour for a signal-receive setting and controlling 

switched by means of the variable switching box 107. Then operation, whereby miniaturization of devices and systems 

a predetermined one of the CS tuners 114a to U4d acting as and ^ reduction can be realized. 

a working tuner receives the switched one. ' n order to achieve the above objects, according to the 

However, the problem is that since the variable switching P KXD } invention, the signal receiving apparatus is charac- 

box 107 in the receive-only station 100 shown in FIG. 13 50 ' enzed bv a recelve a , n j em,a for receivm S P lural h, S h ; 

includes four distributors 108A to 108D, the circuit configu- frequency sl g na ls; plural first frequency converters arranged 

ration becomes large and complicated, thus it requires a corresponding to high-frequency signals received by the 

considerable large installation space. rece,ve r an,enna > each for down-converting the frequency of 

. , each of the plural high-frequency signals by a predetermined 

Moreover , many switches .for ^ s,gnal switching operation 55 fr lural frequency converters for further 
arranged in the variable switching box 107 tends to cause freqU ency^onverUng the signals converted by means of the 
erroneous switch-setting, slow switch setting, and occur- ^ ^ t converters; a frequency control infer- 
ence of troubles such as fiulure It cannot be ignored that m ^ 0Q e fof stQrm fr mfor . 
maintenaiice costs of the variable switching box 107 is mati on used to perform a frequency Aversion by me plural 
increase . 6Q g^jjj frequency converters; a frequency-conversion con- 
When the signal to be received by the CS tuners 114a to tro i section for automatically controlling the frequency 
114d is switched, the variable switching box 107 switches conversion by the plural second frequency converters based 
the signal while it must vary the set value of the receive 0 n the frequency control information stored in the frequency 
frequency of each of the CS tuners 114a to 114a: control information storage section; and at least one receiver 
In this case, where the variable switching box 107 and the 65 for receiving only a signal of a desired frequency among the 
CS tuners 114a to 114a*, for example, are installed at a signals frequency-converted by plural second frequency 
different place in a building or where signals to be received converters. 
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According to the signal receiving apparatus of the present 
invention, plural second frequency converters convert auto- 
matically and respectively the frequencies of signals input 
from plural first frequency converters into receive frequen- 
cies preset in the receiver, under control of the frequency- 5 
conversion control section. Hence, even if a signal receiver's 
contract causes a change in the receive signal of the receiver, 
the receiver can receive plural signals from a communica- 
tions satellite without changing the setting of the receive 
frequency every time the receive signal changes. The advan- 10 
tage is that miniaturization of the device or system and cost 
reduction thereof can be realized by significantly reducing 
troubles in setting and controlling for signal receiving opera- 
tion. 

According to the present invention, the signal receiving 15 
system is characterized by at least one signal receiving 
apparatus including a receive antenna for receiving plural 
high-frequency signals; plural first frequency converters 
arranged corresponding to high-frequency signals received 
by the receive antenna, each for down-converting a fre- 20 
quency of each of the plural high-frequency signals by a 
predetermined frequency; plural second frequency convert- 
ers for further frequency-converting the signals converted by 
means of the plural first frequency converters; and plural 
receivers each for receiving only a signal of a desired 2 s 
frequency among signals frequency-converted by plural 
second frequency converters; and a receive frequency con- 
trol unit including a frequency control information storage 
section connected to the signal receiving apparatus via a 
trunk, for storing frequency control information for perform- 30 
ing a frequency conversion by means of the plural second 
frequency converters; and a frequency-conversion control 
section for automatically controlling the frequency conver- 
sion by the plural second frequency converters based on the 
frequency control information stored in the frequency con- 35 
trol information storage section. 

According to the signal receiving system of the present 
invention, a certain receive frequency control unit installed 
at another spot controls comprehensively respective signal 
receiving apparatuses. Hence, the advantage is that even if 40 
a signal to be received by each signal receiving apparatus is 
changed with time, plural receivers in each signal receiving 
apparatus can automatically receive signals without chang- 
ing the setting of a receive frequency in each of the signal 
receivers. In addition, there is the advantage in that no need 45 
of arranging a receive-frequency control unit for each signal 
receiving apparatus can contribute to the cost reduction of 
system configuration. 

Furthermore, according to the present invention, the sig- 
nal receiving system is characterized by at least one signal 50 
receiving apparatus including a receive antenna for receiv- 
ing plural high-frequency signals; plural first frequency 
converters arranged corresponding to high-frequency sig- 
nals received by said receive antenna, each for down- 
converting the frequency of each of the plural high- 55 
frequency signals by a predetermined frequency; plural 
second frequency converters for further frequency- 
converting the signals converted by means of the plural first 
frequency converters, respectively; plural variable band- 
pass filters each for passing only a signal component of a 60 
desired frequency by filtering signals frequency-converted 
by means of the plural second frequency converters and then 
removing undesired frequency components therein; and 
plural receivers each for receiving only a signal of the 
desired frequency among input signals passed through the 65 
variable band-pass filters; and a receive-frequency control 
unit including a frequency control information storage sec- 
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lion connected to the signal receiving apparatus via a trunk, 
for storing frequency control information for performing a 
frequency conversion by means of the plural second fre- 
quency converters; a frequency-conversion control section 
for automatically controlling the frequency conversion by 
the plural second frequency converters based on the fre- 
quency control information stored in the frequency control 
information storage section; a filtering control information 
storage section for storing filtering control information for 
performing a filtering process by the plural variable band- 
pass filters; and a filtering control section for automatically 
controlling the filtering process of the plural variable band- 
pass filters based on the filtering control information stored 
in the filtering control information storage section. 

According to the signal receiving system of the present 
invention, a certain receive frequency control unit installed 
at another spot controls comprehensively respective signal 
receiving apparatuses. Hence, the advantage is that even if 
a signal to be received by each signal receiving apparatus is 
changed with time, plural receivers in each signal receiving 
apparatus can automatically receive signals without chang- 
ing the setting of a receive frequency in each of the signal 
receivers. In addition, there is the advantage in that there is 
no need of arranging a receive frequency control unit for 
each signal receiving apparatus. Hence, this can contribute 
to the cost reduction of system configuration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an aspect of the 
configuration of a signal receiving apparatus according to 
the present invention; 

FIG. 2 is a block diagram showing an aspect of the 
configuration of a signal receiving system according to the 
present invention; 

FIG. 3 is a block diagram showing an aspect of the 
configuration of the signal receiving system according to the 
present invention; 

FIG. 4 is a block diagram showing a configuration of the 
signal receiving apparatus according to the first embodiment 
of the present invention; 

FIG. 5 is a block diagram showing a configuration of the 
major portion of the signal receiving apparatus according to 
the first embodiment of the present invention; 

FIG. 6 shows an example of an IC card used in the signal 
receiving apparatus according to the first embodiment of the 
present invention; 

FIG. 7 is a flowchart showing an example of the operation 
of the automatic remote signal synthesizer in the signal 
receiving apparatus according to the first embodiment of the 
present invention; 

FIG. 8 is a diagram explaining an example of an operation 
of the automatic remote signal synthesizer in the signal 
receiving apparatus according to the first embodiment of the 
present invention; 

FIG. 9 is a diagram explaining an example of the opera- 
tion of the automatic remote signal synthesizer in the signal 
receiving apparatus according to the first embodiment of the 
present invention; 

FIG. 10 is a diagram explaining an example of the 
operation of the automatic remote signal synthesizer in the 
signal receiving apparatus according to the first embodiment 
of the present invention; 

FIG. 11 is a block diagram showing a configuration of a 
signal receiving system according to the second embodiment 
of the present invention; 
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FIG. 12 is a diagram showing an example of a table used 
in the signal receiving system according to the second 
embodiment of the present invention; and 

FIG. 13 is a block diagram showing the configuration of 
a receive-only station for communications satellites. 5 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 
(a) Explanation of Aspect of the Present Invention 

First, an aspect of the present invention will be explained 
by referring to the attached drawings. 10 

FIG. 1 is a block diagram showing an aspect of a 
configuration of a signal receiving apparatus according to 
the present invention. Referring to FIG. 1, the signal receiv- 
ing apparatus 10 consists of a receive antenna 1, plural first 
frequency converters 2-i (i-1, . . . , n), plural second 15 
frequency converters 3-i (i-1, . . . , n), a frequency control 
information storage section 4, a frequency conversion con- 
trol section 5, and at least one receiver 6. 

The receive antenna 1 receives plural high-frequency 
signals. The first frequency converters 2-i are arranged 20 
corresponding to the high-frequency signals received by the 
receive antenna 1 to down-convert each of plural high- 
frequency signals by a predetermined frequency. The second 
frequency converters 3-i further convert the frequency of 
each of signals converted by means of the plural first 25 
frequency converters 2-i. 

The frequency control information storage section 4 
stores frequency control information for performing a fre- 
quency conversion by means of plural second frequency 
converters 3-i. The frequency conversion control section 5 30 
controls automatically the frequency conversion by plural 
second frequency converters 3-i based on the frequency 
control information stored in the frequency control infor- 
mation storage section 4. 

The receiver 6 receives only a signal of a desired fre- 35 
quency among signals frequency-converted by means of 
plural second frequency converters 3-i. 

Furthermore, the signal receiving apparatus includes plu- 
ral variable band-pass filters, arranged in the front stage of 
the receivers 6, for subjecting respective signals frequency- 40 
converted by means of the plural second frequency convert- 
ers 3-1 to a filtering process to remove undesired frequency 
components and to pass only signal components of a desired 
frequency; a filtering control information storage section for 
storing filtering control information used to execute a fil- 45 
tering process by means of said plural variable band-pass 
filters; and a filtering control section for automatically 
controlling the filtering process by the plural variable band- 
pass filters based on filtering control information stored in 
the filtering control information storage section. 50 

The signal receiving apparatus includes an inputting sec- 
tion for setting frequency control information which auto- 
matically controls the plural second frequency converters 3-i 
to the frequency control information storage section 4 and 
for setting filtering control information which automatically 55 
controls the variable band-pass filters to the filtering control 
information storage section. 

Moreover, the second frequency converter 3-i is formed 
of a variable oscillator for generating a variable frequency 
signal under control of the frequency-conversion control 60 
section 5, and a frequency converter for further frequency- 
converting the signal down-converted by means of a corre- 
sponding first frequency converter 2-i by using the variable 
frequency signal from the variable oscillator. 

A hybrid circuit which supplies the signals produced from 65 
the plural variable band-pass filters to the receiver 6 is 
arranged in the front stage of the receiver 6. 
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Furthermore, the frequency control information is formed 
of information regarding the plural high-frequency signals, 
and information regarding a dififerential between the fre- 
quency of a signal converted by the first frequency converter 
2-i and the frequency of a signal received in the receiver 6. 

The frequency control information storage section 4 
stores frequency control information based on a signal 
receive schedule received by each of the receivers 6. The 
filtering control information storage section stores the fil- 
tering control information based on a signal receive schedule 
received by each of the receivers 6. 

The frequency-conversion control section 5 is connected 
to the plural second frequency converters 3-i via a trunk. The 
filtering control section is connected to the variable band- 
pass filters via a trunk. 

The receiver 6 consists of plural receive tuners each of 
which receives only a signal of a desired frequency, in 
response to respective signals frequency-converted by the 
plural second frequency converters 3-i. 

In the signal receiving apparatus 10 according to the 
present invention, plural second frequency converters 3-i 
convert automatically the frequency of signals input from 
plural first frequency converters 2-i into the receive fre- 
quency preset in the receiver 6, under control of frequency- 
conversion control section 5. Thus plural signals from a 
communications satellite can be received without varying 
the setting of the receive frequency in the receiver 6 every 
time the signal received by the receiver 6 is changed due to 
a signal receiver's contract. Hence, the advantage is that 
miniaturization of the device or system and the cost reduc- 
tion thereof can be realized while the trouble of the setting 
and control for signal reception is reduced significantly. 

FIG. 2 is a block diagram showing an aspect of the 
configuration of a signal receiving system according to the 
present invention. The signal receiving system 20 shown in 
FIG. 2 consists of at least one signal receiver 15 and a 
receive frequency control unit 18. 

Each of the signal receiving apparatuses 15 includes a 
receive antenna 11 which receives plural high-frequency 
signals; plural first frequency converters 12-i (i-1, . . . , n) 
arranged corresponding to high-frequency signals received 
by the receive antenna 11 to down-convert the frequency of 
each of plural high-frequency signals by a predetermined 
frequency; 

plural second frequency converters 13-i (i-1, ... , n) to 
further frequency-convert the signals converted by means of 
the plural first frequency converters 12-i; and plural receiv- 
ers 14-k (k=l, . . . , n) each for receiving only a signal of a 
desired frequency among the signals frequency-converted 
by the plural second frequency converters 13-i. 

The receive-frequency control unit 18 includes a fre- 
quency control information storage section 16, connected to 
the signal receiving apparatus 15 via a trunk 19, for storing 
frequency control information, for performing a frequency 
conversion by means of plural second frequency converters 
13-i and a frequency-conversion control section 17 for 
automatically controlling the frequency conversion by the 
plural second frequency converters 13-i based on the fre- 
quency control information stored in the frequency control 
information storage section 16. 

Hence in the signal receiving system 20 according to the 
present invention, the advantage is that since a receive- 
frequency control unit 18 at another spot controls compre- 
hensively the signal receiving apparatuses 15, the plural 
receivers 14-k in each of signal receiving apparatuses 15 can 
automatically receive signals without changing the setting 
on the side of each signal receiving apparatus 15 even if the 
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signal to be received by each signal receiving apparatus 15 The abbreviation CS represents a kind of satellite com- 
is changed according to time. In addition, there is the munications where signals transmitted from a signal trans- 
advantage of contributing to the cost reduction of the system miner (earth station) are received by a signal receiving 
construction because the dedicated receive frequency con- apparatus (earth station) via a communications satellite 
trol unit is not needed for each signal receiving apparatus 15. 5 (satellite station). CS means satellite broadcast communica- 
FIG. 3 is a block diagram illustrating an aspect of the ^ons services for businesses in which specific broadcast can 
signal receiving system according to the present invention. be recei y ed onl y for a predetermined period of time after a 
The signal receiving system 40 shown in FIG. 3 includes at receiver s contract. 

least one signal receiver 26 and a receive-frequency control Jour including JCSAT-1, JCSAT-2, Superbird A 

■ t 31 and Superbird B are well known as a CS communications 

un i_ '.. .-nr-ij - satellite. Each of the communications satellites transmits 

The signal receiving apparatus 26 includes a receive twQ kindsof n GHz . 5and high-frequency signals including 

antenna 21 for receiving plural high-frequency signals V -polarized wave signals and H-polarized wave signals. In 

plural first frequency converters 22-i (i-l, . . . , n) arranged other WQrdSf lhe four cs commU nications satellites transmit 

corresponding to high-frequency signals received by the eight of high-frequency signals in total, 

receive antenna 21, each of which down-converts the fre- 15 i n piG. 4, the signal receiving apparatus 70 consists of a 

quency of each of plural high-frequency signals by a pre- dual antenna 51 and low-noise frequency converters (LNB: 

determined frequency, plural second frequency converters Low Noise Block-converter) 52A to 52D installed outdoors, 

23-i (i-l, . . . , n) for further frequency-converting the together with an automatic remote-signal synthesizer 58 and 

respective signals converted by means of plural first fre- CS tuners 59A to 59D installed indoors, 

quency converters 22-i, plural variable band-pass filters 24-i 20 The dual antenna 51 functions as a receive antenna of, for 

(i-l, . . . , n) for subjecting respective signals frequency- example, about 2.4 meters in diameter which can receive 

converted by means of the plural second frequency convert- four kinds of high-frequency signals among the eight kinds 

ers 23-i to a filtering process to remove undesired frequency of 12 GHz-band high-frequency signals, 

components and to pass only a signal component of a desired The dual antenna 51 is arranged in a receive mode 

frequency, and plural receivers 25-k (k-1, . . . , n) for 25 according to the position of a satellite. Either receive signals 

receiving only a signal of the desired frequency among input from respective satellites or V-polarized wave and 

signals passed through the variable band-pass filters 24-i. H-polarized wave receive signals from one satellite are 

The receive frequency control unit 31 includes a fre- roughly divided as four output signals including noise 

quency control information storage section 27 connected to components from the dual antenna 51. 

the signal receiving apparatuses 26 via a trunk 32, for storing 30 In the present embodiment, the case where the dual 

frequency control information and for performing a fre- antenna 51 receives as four high-frequency signals 

quency conversion by means of plural second frequency V-polarized wave high-frequency signal and H-polarized 

converters 23-i, a frequency conversion control section 28 wave high-frequency signal transmitted from each of 

for automatically controlling the frequency conversion of JCSAT-1 and JCSAT-2 will be typically described below, 

the plural second frequency converters 23-i based on the 35 In the present embodiment, as high-frequency signals 

frequency control information stored in the frequency con- include a V-polarized wave signal of 12.28325 GHz from the 

trol information storage section 27, filtering control infor- JCSAT-1 is received as a high-frequency signal (refer to 

mation storage section 29 for storing filtering control infor- (D - ! or tfle transponder "2" in FIG. 8), an H-polarized wave 

mation and for performing a filtering process by plural signal of 12.32825 GHz from the JCSAT-1 is received as a 

variable band -pass filters 24-i, and filtering control section 40 high-frequency signal (refer to (5)-l or the transponder "5" 

30 for automatically controlling the filtering process by the in FIG. 8), a V-polarized wave signal of 12.37325 GHz from 

plural variable band-pass filters 24-i based on the filtering the JCSAT-2 is received as a high-frequency signal (refer to 

control information stored in the filtering control informa- (5)-l or the transponder "8" in FIG. 8), and an H-polarized 

tion storage section 29. wave of 12.41825 GHz from the JCSAT-2 is received as a 

Hence in the signal receiving system 40 according to the 45 high-frequency signal (refer to (4)-l or the transponder "11" 

present invention, the advantage is that since a receive- in FIG. 8). These high-frequency signals are received by 

frequency control unit 31 at another spot controls compre- means of the dual antenna 51. 

hensively the signal receiving apparatuses 26, the plural The transponder means a repeater mounted on a satellite, 

receivers 25-k in each of signal receiving apparatuses 26 can In the present embodiment, different transponders mounted 

automatically receive signals without changing the setting 50 on a communications satellite relay the signals transmitted 

on the side of each signal receiving apparatus 26 even if the from the signal transmitter. Then the signal receiving appa- 

signal to be received by each signal receiving apparatus 26 ratus 70 receives the relayed signals as four high-frequency 

is changed according to time. In addition, there is the signals. 

advantage of contributing to the cost reduction of the system Four LNBs 52A to 52D are mounted corresponding to the 

construction because the dedicated receive-frequency con- 55 12 GHz-band high-frequency signals received by the dual 

trol unit is not needed for each signal receiving apparatus 26. antenna 51. Different frequencies high-frequency signal 

(b) Explanation of the First Embodiment of the Present input to each of the LNBs 52A to 52D is changed to 1 

Invention GHz-band signal by down-converting by a fixed frequency 

The first embodiment according to the present invention (e.g. 11.3 GHz) so that the noise components included 

will be described below by referring to the attached draw- 60 therein are reduced. Hence each of the LNBs 52A to 52D 

ings. functions as a first frequency converter. 

FIG. 4 is a block diagram showing a configuration of a That is, the LNB52A receives a V-polarized wave high- 
signal receiving apparatus according to the first embodiment frequency signal from JCSAT-1. The LNB52B receives an 
of the present invention. Referring to FIG. 4, the signal H-polarized wave high-frequency signal from JCSAT-1. The 
receiving apparatus 70 functions as a CS receive-only sta- 65 LNB52C receives a V-polarized wave high-frequency signal 
tion for receiving high-frequency signals from a com muni- from JCSAT2. The LNB52D receives an H-polarized wave 
cations satellite for CS. high-frequency signal from JCSAT2. 
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The high-frequency signals input to the LNBs 52A to 52D the LNB 52A to a further frequency conversion. The van- 
are down-converted by 11.3 GHz. Then the down-converted able signal generator 62B functions as a second frequency 
signals are input to the automatic remote signal synthesizer converter for subjecting the signal converted by the LNB 
58 while noise components included therein are reduced. 52B to a further frequency conversion. The variable signal 

The LNB 52A outputs a signal of 983.25 MHz (refer to 5 generators 62C functions as a second frequency converter 

(D-2 in FIG. 9). The LNB 52B outputs a signal of 1028.25 for subjecting the signal converted by the LNB 52C to a 

MHz (refer to @-2 in FIG. 9 ). The LNB 52C outputs a further frequency conversion. The variable signal generator 

signal of 1073.25 MHz (refer to (5)-2 in FIG. 9^ The LNB 62D functions as a second frequency converter for subject - 

52D outputs a signal of 1118.25 MHz (refer to 0-2 in FIG. ing the signal converted by the LNB 52D to a further 

9). 10 frequency conversion. The variable signal generator 62 A 

The automatic remote signal synthesizer 58 also auto- includes a variable oscillator 61A which produces a variable 

matically frequency-converts the respective signals input frequency signal under control by the CPU 55 and a fre- 

frorn the LNBs 52 A to 52D to set the frequencies of the quency converter 60A which further frequency-converts the 

converted signals to receive frequencies preset by the CS signal down -converted by the LNB 52A by using the vari- 

tuners 59 A to 59D for receiving them. As shown in FIG. 4, 15 able frequency signal produced by the variable oscillator 

the automatic remote signal synthesizer 58 includes a 61A. The variable signal generator 62B includes a variable 

receive frequency converter 53, a hybrid circuit 54, an oscillator 61B which produces a variable frequency signal 

arithmetic processing unit (CPU) 55, a memory 56, a keypad under control by the CPU 55 and a frequency converter 60B 

57 A, and an IC card reader 57B, to be described later. which further frequency-converts the signal down-converted 

The CS tuners 59A to 59D are receive sections (receive 20 by the LNB 52B by using the variable frequency signal 

tuners). In the CS tuners 59A to 59D, signals frequency- produced by the variable oscillator 61B. The variable signal 

converted by the receive frequency converter 53 in the generator 62C includes a variable oscillator 61C which 

automatic remote signal synthesizer 58 are input via the produces a variable frequency signal under control by the 

hybrid circuit 54. Of the frequency-converted signals, only CPU 55 and a frequency converter 60C which further 

a signal of a frequency corresponding to a preset receive 25 frequency-converts the signal down-converted by the LNB 

frequency is received. 52C by using the variable frequency signal produced by the 

In the signal receiving apparatus 70 in FIGS. 4 and 5, four variable oscillator 61 C. The variable signal generator 62D 
CS tuners 59 A to 59D are mounted as receive sections each includes a variable oscillator 61D which produces a variable 
of which receives V-polarized wave and H-polarized wave frequency signal under control by the CPU 55 and a f re- 
high-frequency signals (four kinds of high-frequency 30 quency converter 60D which further frequency-converts the 
signals) respectively transmitted from each of two commu- signal down-converted by the LNB 52D by using the 
nications satellites JCSAT-1 and JCSAT2. variable frequency signal produced by the variable oscillator 

In the signal receiving apparatus 70 according to the 61D. 

present embodiment, unlike the CS tuners 114a to 114d The variable BPF 63A is arranged at the front stage of the 

shown in FIG. 13, since the receive frequencies of respective 35 CS tuner 59 A. The variable BPF 63B is arranged at the front 

signals are preset, the CS tuners 59A to 59D receive signals stage of the CS tuner 59B. The variable BPF 63C is arranged 

of a frequency corresponding to a preset receive frequency at the front stage of the CS tuner 59C. The variable BPF 63D 

among signals frequency-converted by the automatic remote is arranged at the front stage of the CS tuner 59D. The 

signal synthesizer 58 (described above). variable BPF 63A subjects the signal frequency-converted 

The receive frequency band of the CS tuners 59A to 59D 40 by the variable signal generator 62 A to a filtering process 

ranges from 950 MHz to 1450 MHz. The receive frequency and then removes undesired frequency components, thus 

of the CS tuner 59 A is set to 950 MHz. The receive passing only desired frequency signal components. The 

frequency of the CS tuner 59B is set to 977 MHz. The variable BPF 63B subjects the signal frequency-converted 

receive frequency of the CS tuner 59C is set to 1004 MHz. by the variable signal generator 62B to a filtering process 

The receive frequency of the CS tuner 59D is set to 1031 45 and then removes undesired frequency components, thus 

MHz. passing only desired frequency signal components. The 

That is, in the signal receiving apparatus 70 according to variable BPF 63C subjects the signal frequency-converted 

the present embodiment, the automatic remote signal syn- by the variable signal generator 62C to a filtering process 

thesizer 58 controls automatically four kinds of high- and then removes undesired frequency components, thus 

frequency signals from communications satellites to be any 50 passing only desired frequency signal components. The 

one of the signals of 950 MHz, 977 MHz, 1004 MHz and variable BPF 63D subjects the signal frequency-converted 

1031 MHz and then outputs the resultant signal. Thus even by the variable signal generator 62D to a filtering process 

when the receive signals of the CS tuners 59A to 59D are and then remove undesired frequency components, thus 

changed due to a signal receiver's contract, signals from passing only desired frequency signal components, 

communications satellites can be received without changing 55 The hybrid circuit 54 is arranged at the front stage of the 

the set frequency of each of the CS tuners 59A to 59D. CS tuners 59A to 59D to supply respective signals generated 

In the automatic remote signal synthesizer 58, the receive from the variable BPFs 63A to 63D to the CS tuners 59A to 

frequency converter 53 performs a frequency conversion to 59D, respectively. 

set a signal input from the LNB 52A to the preset receive The CPU 55 controls the operation of the receive fre- 

frequency by the CS tuner 59Afor receiving it, under control 60 quency converter 53 by using a software process, based on 

of the CPU 55 (as described above). information stored in the memory 56. The CPU 55 functions 

The receive frequency converter 53 includes variable as a combination of a frequency-conversion control section 

signal generators 62A to 62D and variable band-pass filters 55A which controls the variable signal generators 62 A to 

(variable BPFs) 63A to 63D, to be further described in detail 62D and a filtering control section 55B which controls the 

with FIG. 5. 65 variable BPFs 63A to 63D. 

The variable signal generator 62A functions as a second Further, the memory 56 functions as a frequency control 

frequency converter for subjecting the signal converted by information storage section which stores frequency control 
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information for frequency-controlling by means of the vari- control by the frequency conversion control section 55A. In 

able signal generators 62A to 62D. The memory 56 also the variable signal generator 62C, the variable oscillator 61C 

functions as a filtering control information storage section outputs a variable frequency signal corresponding to the 

which stores filtering control information for a filtering differential frequency information under control by the 

process by means of the variable BPFs 63A to 63D. 5 frequency conversion control section 55A. In the variable 

That is, in the CPU 55, the frequency conversion control signal generator 62D, the variable oscillator 61D outputs a 
section 55A controls automatically the frequency conver- variable frequency signal corresponding to the differential 
sions by the variable signal generators 62A to 62D based on frequency information under control by the frequency con- 
frequency control information stored in the memory 56. The version control section 55 A. The frequency converter 60A 
filtering control section 55B controls automatically the fil- 10 converts a signal from the LNB 52 A using the variable 
tering process of the variable BPFs 63A to 63D based on frequency signal to set it to the set frequency of the CS tuner 
frequency control information stored in the memory 56. 59A. The frequency converter 60B converts a signal from 

The frequency control information stored in the memory the LNB 52B using the variable frequency signal to set it to 

56 is formed of information (high-frequency signal fre- the set frequency of the CS tuner 59B. The frequency 

quency information) regarding four kinds of high-frequency 15 converter 60C converts a signal from the LNB 52C using the 

signals from two communications satellites as well as infer- variable frequency signal to set it to the set frequency of the 

mation (differential frequency information) on the difference CS tuner 59C. The frequency converter 60D converts a 

between the frequency of a signal converted by each of the signal from the LNB 52D using the variable frequency 

LNBs 52A to 52D and a receive frequency preset by each of signal to set it to the set frequency of the CS tuner 59D. 

the CS tuners 59 A to 59D. 20 For example, the memory 56 stores differential frequency 

The high-frequency signal frequency information means information as voltage information based on the state of a 

frequency information regarding the four kinds of high- contract regarding slots for each of the variable oscillators 

frequency signals transmitted from the communications 61A to 61D (or the receive condition of each of the CS tuners 

satellites (V-polarized wave high-frequency signals and H-5 59A to 59D contracted for each time slot). Each of the 

polarized wave high-frequency signals transmitted from 25 variable oscillators 61A to 61D can oscillate the frequency 

JCSAT-1 and JCSAT-2 respectively). According to the signal corresponding to the differential frequency informa- 

present embodiment, four pieces of information regarding tion based on the voltage information input from the 

the frequencies of signals in the 12-GHz band shown with memory 56. 

((l)-l to @-l in FIGS. 8 or 9 are stored as the high- In FIGS. 4 and 5, voltage signal information correspond- 

frequency signal frequency information in the memory 56. 30 ing to the differential frequency information and the corre- 

The information regarding the frequency of a signal in sponding voltage signal information are represented by P. 

1-GHz band down -converted by each of the LNBs 52 A to The filtering control section 55B controls automatically 

52D can be used as the high-frequency signal frequency the frequency characteristics of each of the variable BPFs 

information (refer to (l)-l to (5)-2 shown in FIG. 9). 63A to 63D to pass only the component of the signal of a 

As shown with (T)-3 in FIG. 9, differential frequency 35 frequency corresponding to the receive frequencies of each 

information can be obtained by calculating the difference of the CS tuners 59A to 59D among signals output from the 

between the output frequency (®-2) from the LNB 52A and variable signal generators 62A to 62D, based on the filtering 

a receive frequency (CS tuner set frequency and channel control information stored in the memory 56. 

frequency) preset by the CS tuner 59 A. As shown with @-3 That is, the frequency characteristics of the variable BPFs 

in FIG. 9, differential frequency information can be obtained 40 63 A to 63 D are controlled by the voltage signal from the 

by calculating the difference between the output frequency CPU 55. The memory 56 stores as the filtering control 

((2>2) from the LNB 52B and a receive frequency (CS tuner information the receive frequencies of each of the CS tuners 

set frequency and channel frequency) preset by the CS tuner 59 A to 59D and voltage signal information which sets each 

59B. As shown with (5)-3 in FIG. 9, differential frequency of the variable BPFs 63A to 63D to the center frequency 

information can be obtained by calculating the difference 45 thereof. 

between the output frequency ((5)-2) from the LNB 52C and In FIGS. 4 and 5, the filtering control information (or 

a receive frequency (CS tuner set frequency and channel receive frequencies of each of the CS tuners 59Ato 59D and 

frequency) preset by the CS tuner 59C. As shown with (5)-3 voltage signal information corresponding to the receive 

in FIG. 9, differential frequency information can be obtained frequency) is represented by Q. 

by calculating the difference between the output frequency 50 Further, the frequency control information and filtering 

((4>2) from the LNB 52D and a receive frequency (CS tuner control information can be read out of the IC card 64, for 

set frequency and channel frequency) preset by the CS example, shown in FIG. 6 to store in the memory 56. 

tuners 59D. That is, the IC card 64 shown in FIG. 6 stores the 

That is, each piece of differential frequency information is differential frequency information and filtering control infor- 

obtained by inversely calculating the frequency of a signal 55 mation as a signal transmission monthly schedule, and the 

(the oscillating frequency of each of the variable oscillators time slot for which each of CS tuners 59A to 59D receives 

61A to 61D) to be output from each of the variable oscil- signals as address information. 

lators 61Ato 61D. The frequency-conversion control section For example, where signal transmission contents for one 

55A controls automatically the variable oscillators 61A to month which are previously scheduled for each communi- 

61D based on the differential frequency information. 60 cations satellite are recorded in the IC card reader 64, they 

In other words, in the variable signal generator 62A, the are read out by the IC card reader 57B. The contents of the 

variable oscillator 61 A outputs a variable frequency signal memory 56 can be updated based on the readout informa- 

corresponding to the differential frequency information tion. 

under control by the frequency conversion control section In such a way, even when respective signals to be received 

55A. In the variable signal generator 62B, the variable 65 by the CS tuners 59A to 59D are changed every month, the 

oscillator 61B outputs a variable frequency signal corre- memory contents can be updated by replacing the IC card 

sponding to the differential frequency information under 64, with the contents of the memory 56 held in the form of 
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an IC card. As a result, the burden on updating and regis- 
tering the memory contents can be reduced. 

Hence, the CPU 55 can automatically control the fre- 
quency conversion of the receive frequency converting 
section 53 based on the memory contents updated to trans- 
mit a desired signal to a predetermined one of the CS tuners 
59A to 59D via the hybrid circuit 54. 

The keypad 57A inputs newly and updates the frequency 
control information and filtering control information. The 
input frequency control information and filtering control 
information are set to the memory 56 via the CPU 55. 

The combination of the keypad 57A and the IC card 
reader 57B provides an inputting device 57 which inputs 
setting information (frequency control information and fil- 
tering control information) to the CPU 55. 

The combination of the CPU 55, the memory 56, the 
keypad 57A and the IC card reader 57B provides a receive - 
frequency control unit which controls to change the fre- 
quency of a signal received by the dual antenna 51 into a 
frequency receivable in each of the CS tuners 59A to 59D, 
under control of the receive frequency converter 53. 
However, the receive-frequency control unit can be con- 
nected to plural variable signal generators 53 via a trunk to 
remote-control them. 

In the signal receiving apparatus 70 with the above- 
mentioned configuration according to the first embodiment 
of the present invention, when each of the communications 
satellites JCSAT-1 and JCSAT-2 transmits V-polarized wave 
high-frequency signals and H-polarized wave high- 
frequency signals, the dual antenna 51 receives four kinds of 
high-frequency signals transmitted, as shown in FIGS. 4 and 
5. 

The four kinds of high-frequency signals received are 
down-converted to 1-GHz band signals by means of the 
LNBs 52Ato 52D, respectively. Then, the automatic remote 
signal synthesizer 58 subjects the down -converted signals to 
a desired frequency conversion process. The resultant 
frequency-converted signals are received by means of the 
corresponding CS tuners 59 A to 59 D, respectively. 

The operation of the automatic remote signal synthesizer 
58 will be described using FIGS. 7 to 10. 

FIG. 7 is a flowchart showing an example of the operation 
of the automatic remote signal synthesizer 58 according to 
the present embodiment. FIGS. 8 to 10 are diagrams each 
showing an example of the operation of the automatic 45 
remote signal synthesizer 58 according to the present 
embodiment. 

In the automatic remote signal synthesizer 58 according to 
the present embodiment, as shown in FIG. 8, the CPU 55 
recognizes the receive frequency (transponder) to be 
received by each of the CS tuners 59A to 59D which are 
input from the keypad 57A or the IC card reader 57B (step 
Al in FIG. 7). 

Hereinafter, the case where the CS tuners 59 A to 59D 
receive the following signals respectively will be described 
below. The frequency of a V-polarized wave signal trans- 
mitted from JCSAT-1 is 12.28325 GHz (refer to the tran- 
sponder "2"). The frequency of an H-polarized wave signal 
transmitted from JCSAT-1 is 12.32825 GHz (refer to the 
transponder "5"). The frequency of a V-polarized wave 
signal transmitted from JCSAT-2 is 12.37325 GHz (refer to 
the transponder "8")- The frequency of an H-polarized wave 
signal transmitted from JCSAT-2 is 12.41825 GHz (refer to 
the transponder "11"). 

In this case, the variable signal generator 53 in the 
automatic remote signal synthesizer 58 receives a signal of 
983.25 MHz from the LNB 52A, a signal of 1028.25 MHz 
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from the LNB 52B, a signal of 1073.25 MHz from the LNB 
53c, and a signal of 1118.25 MHz from the LNB 52D (each 
including other frequency components as noises) (refer to 
(A) in FIG. 10). 

Successively, the CPU 55 captures set frequencies of each 
of the CS tuners 59A to 59 D and differential frequency 
information (refer to FIG. 9) corresponding to the receive 
frequency input at the step Al shown in FIG. 7 by retrieving 
the memory 56 (step A2 in FIG. 7). 

The CPU 55 determines frequency control information 
(voltage information) for controlling the variable oscillators 
61 A to 61D based on the differential frequency information 
captured. That is, the CPU 55 outputs a voltage signal 
corresponding to the respective differential frequency infor- 
mation to the variable oscillators 61 A to 61D. Each of the 
variable oscillators 61A to 6 ID outputs a frequency signal 
based on the control information (step A3 in FIG. 7). 

In this case, the variable oscillator 61 A generates a signal 
of 33.25 MHz (refer to 0-3 in FIG. 9) corresponding to the 
control voltage signal from the CPU 55 (refer to (B) in FIG. 
10). The variable oscillator 61B generates a signal of 51.25 
MHz (refer to (2)-3 in FIG. 9) corresponding to the control 
voltage signal from the CPU 55 (refer to (B) in FIG. 10). The 
variable oscillator 61C generates a signal of 69.25 MHz 
(refer to (5)-3 in FIG. 9) corresponding to the control 
voltage signal from the CPU 55 (refer to (B) in FIG. 10). The 
variable oscillator 61 D generates a signal of 87.25 MHz 
(refer to 0-3 in FIG. 9) corresponding to the control 
voltage signal from the CPU 55 (refer to 0-3 in FIG. 9) 
(refer to (B) in FIG. 10). 

The variable signal generator 62A frequency-converts a 
signal of 983.25 MHz (refer to (l>2 in FIG. 10) from the 
LNB52A into a signal of 950 MHz ((l>4 in FIG. 10; 
including other frequency components as noises) by using a 
signal of 33.25 MHz (refer to (l)-3 in FIG. 10) from the 
variable oscillator 61A (refer to (C) in FIG. 10). The variable 
signal generator 62B converts a signal of 1028.25 MHz 
(refer to @-2 in FIG. 10) from the LNB52B into a signal of 
977 MHz ((®-4 in FIG. 10; including other frequency 
component as noises) by using a signal of 51.25 MHz (refer 
to (5)-3 in FIG. 10) from the variable oscillator 61 B (refer 
to (C) in FIG. 10). The variable signal generator 62C 
converts a signal of 1073.25 MHz (refer to (3>2 in FIG. 10) 
from the LNB52C into a signal of 1004 MHz (®-4 in FIG. 
10; including other frequency component as noises) by using 
a signal of 69.25 MHz (refer to (3>3 in FIG. 10) from the 
variable oscillator 61 C (refer to (C) in FIG. 10). The variable 
signal generator 62D converts a signal of 1118.25 MHz 
(refer to 0-2 in FIG. 10) from the LNB52D into a signal of 
1031 MHz (0-4 in FIG. 10; including other frequency 
component as noises) by using a signal of 87.25 MHz (refer 
to 0-3 in FIG. 10) from the variable oscillator 6 ID (refer 
to (C) in FIG. 10). 

Further, the CPU 55 outputs the control voltage signal 
according to the set frequency of the captured one of the CS 
tuner 59 A to the corresponding variable BPF 63 A (step A4 
in FIG. 7). The CPU 55 outputs the control voltage signal 
according to the set frequency of the captured one of the CS 
tuner 59B to the corresponding variable BPF 63B (step A4 
in FIG. 7). The CPU 55 outputs the control voltage signal 
according to the set frequency of the captured one of the CS 
tuner 59C to the corresponding variable BPF 63C (step A4 
in FIG. 7). The CPU 55 outputs the control voltage signal 
according to the set frequency of the captured one of the CS 
tuner 59D to the corresponding variable BPF 63D (step A4 
in FIG. 7). 

That is, The CPU 55 outputs respective control voltage 
signals to the variable BPFs 63A to 63D. Thus the center 
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frequency of a pass characteristic of the variable BPF 63A As described above, in the signal receiving apparatus 70 

is set to 950 MHz. The center frequency of a pass charac- according to the first embodiment of the present invention, 

teristic of the variable BPF 63B is set to 977 MHz. The the automatic remote signal synthesizer 58 monitors fre- 

ccnter frequency of a pass characteristic of the variable BPF quencics of respective signals input from the LNBs 52A to 

63C is set to 1004 MHz. The center frequency of a pass 5 52D to automatically convert them into the receive frequen- 

characteristic of the variable BPF 63D is set to 1031 MHz. cies preset by the CS tuners 59A to 59D. When the CS tuners 

The variable BPF 63A removes an undesired frequency 59A to 59D receive different signals in communications time 

components in the signal from the variable signal generator slot, or two different communications satellites use respec- 

62A (refer to (D) in FIG. 10). The variable BPF 63B tive signals of the same frequency (transponders), four kinds 

removes an undesired frequency components in the signal 10 of signals from the communications satellites can be 

from the variable signal generator 62B (refer to (D) in FIG. received under remote control from the CPU 55, without 

10). The variable BPF 63C removes an undesired frequency frequently changing the setting of the receive on the side of 

components in the signal from the variable signal generator the CS tuners 59 A to 59D. 

62C (refer to (D) in FIG. 10). The variable BPF 63D Both signal switching control by the variable switching 

removes an undesired frequency components in the signal 15 box 107 and setting of the receive frequencies of each of the 

from the variable signal generator 62D (refer to (D) in FIG. CS tuners 114a to 114/, in the receiver-only station 100 

10). The CS tuner 59A receives a signal of 950 MHz via the shown in FIG. 13, are not needed. Hence, the advantage is 

hybrid circuit 54 ((l)-5 in FIG. 10). The CS tuner 59B that troubles in setting and controlling of signal reception 

receives a signal of 977 MHz via the hybrid circuit 54 ((2)-5 can be remarkably reduced. 

in FIG. 10). The CS tuner 59C receives a signal of 1004 20 Further, since it is not needed to arrange the variable 

MHz via the hybrid circuit 54 ((5>5 in FIG. 10). The CS switching box 107 and the amplifiers 103A to 103D in the 

tuner 59D receives a signal of 1031 MHz via the hybrid receive -only station 100 shown in FIG. 13, miniaturization 

circuit 54 (®-5 in FIG. 10). of devices and cost reduction can be realized. 

The signal from the LNB 52A is shifted by the oscillating Since the contents of the memory 56 is converted in a 
frequency of the variable oscillator 61A. The signal from the 25 form of an IC card, the memory contents can be updated 
LNB 52B is shifted by the oscillating frequency of the only by replacing the IC card 64 with a new one even if the 
variable oscillator 6 IB. The signal from the LNB 52C is signals to be received by the CS tuners 59 A to 59D are 
shifted by the oscillating frequency of the variable oscillator changed every month. Particularly, the advantage is that the 
61C. The signal from the LNB 52D is shifted by the receive frequency converting section 53 can automatically 
oscillating frequency of the variable oscillator 61D. Thus, in 30 control its frequency conversion based on various conditions 
the band ranging from the 950 MHz to 1450 MHz, the of a receiver's contract including contract conditions accord- 
receive frequency band of the CS tuners 59A to 59D can be ing to months, seasons, or the like. 

arranged without mixing any one of them (refer to (E) in Furthermore, arranging the hybrid circuit 54 offers the 

FIG. 10). advantage that each of the CS tuners 59A to 59D can 

Each of the CS tuners 59A to 59D can selectively receive 35 selectively receive a desired signal among four signals from 

an arbitrary signal among the signals by varying the setting the communications satellites. 

of the variable oscillators 61A to 61D and the setting of the The same advantage is provided in the case of no arrange- 

variable BPFs 63A to 63D under control of the CPU 55. ment of the hybrid circuit 54 because the receive frequency 

For example, when the CS tuner 59B installed at another converter 53 can at least convert four signals from LNBs 

spot, instead of the CS tuner 59A, receives the V-polarized 40 52 A to 52D into signals of four kinds of frequencies for the 

wave signal from JCSAT-1 for the slot of validity of a CS tuners 59A to 59D. 

receiver's contract, it is sufficient that the automatic remote (c) Explanation of the Second Embodiment of the Present 

signal synthesizer 58 simply converts the signal from the Invention 

LNB 52 A into a signal of 977 MHz being the set frequency FIG. 11 is a block diagram illustrating the configuration of 

of the CS tuner 59B. The converted signal of 977 MHz is 45 a signal receiving system according to the second embodi- 

received by the CS tuner 59B via the hybrid circuit 54. ment of the present invention. Referring to FIG. 11, signal 

When the slot defined by the receiver's contract ends, the receiving system 90 controls remotely the receiving aspect 

CS tuners 59A to 59D cannot receive the V-polarized wave of each of A station 76 and the B station 77 acting as a CS 

signal from JCSAT-1. signal receiving station (receive-only station) which 

When the following time is contracted for the reception of 50 receives high-frequency signals from communications sat- 

other signals (transponders), the CPU 55 changes automati- ellites for CS, by monitoring it by means of a receive- 

cally the setting of the variable oscillators 61 A to 61D and frequency control unit 81 connected to an earth trunk 82. 

the setting of the variable BPFs 63 A to 63D, so that the That is, the receive signal switching operation in each 

signals from a desired satellite can be received. signal receiving station can be omitted by comprehensively 

In the case where it is desired that the CS tuner 59A 55 controlling the receiving aspects of two signal receiving 

receives the V-polarized wave signal of 12.28325 GHz from stations by means of the receive-frequency control unit 81 at 

JCSAT-1 while the CS tuner 59B receives the V-polarized another spot. 

wave signal of 12.28325 GHz from another satellite, the As shown in FIG. 11, the A station 76 or B station 77 acts 

CPU 55 controls automatically the variable oscillators 61A as a signal receiving apparatus. Each of the A station 76 and 

to 61 D and the variable BPFs 63 A to 63D based on the 60 B station 77 includes a dual antenna 71, low-noise frequency 

differential frequency information corresponding to the converters (LNBs; Low Noise Block-converters) 72A to 

receive frequency information of each of the CS tuners 59A 72D, a receive frequency converter 73, a hybrid circuit 74, 

and 59B. Then it is sufficient that the frequency of the and CS tuners 75A to 75D. 

V-polarized wave signal from JCSAT-1 is converted into the The dual antenna 71 is identical to the dual antenna 51 

frequency of the CS tuner 59A while the frequency of the 65 shown in FIGS. 4 and 5 in configuration and function. The 

V-polarized wave signal from the other satellite is converted LNBs 72A to 72D are identical to the LNBs 52A to 52D 

into the frequency of the CS tuner 59B. shown in FIGS. 4 and 5 in configuration and function. The 
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receive frequency converter 73 is identical to the receive 
frequency converter 53 shown in FIGS. 4 and 5 in configu- 
ration and function. The hybrid circuit 74 is identical to the 
hybrid circuit 54 shown in FIGS. 4 and 5 in configuration 
and function. The CS tuners 75A to 75D are identical to the 
CS tuners 59A to 59D shown in FIGS. 4 and 5 in configu- 
ration and function. Hence, the detail explanation will be 
omitted here. 

The receive-frequency control unit 81 is connected to the 
signal station (the A station 76 or B station 77) via the earth 
trunk 82. The receive-frequency control unit 81 includes a 
CPU (arithmetic processing unit) 78, a memory 79, and an 
inputting device (keypad) 80. 

The CPU 78 controls an operation of the receive fre- 
quency converter 73 according to a software process, based 
on an information stored in the memory 79. The CPU 78 has 
functions corresponding to the frequency -conversion control 
section 78A which controls the function section (refer to 
numerals 62A to 62D in FIG. 5) acting as a variable signal 
generator to the receive frequency converter 73, and a 
filtering control section 78B which controls the function 
section (refer to numerals 63 A to 63D in FIG. 5) acting as 
a variable band-pass filter (variable BPF) to the receive 
frequency converter 73. 

In the CPU 78, the frequency-conversion control section 
78A is identical to that shown in FIGS. 4 and 5 (refer to 
numeral 55A). The filtering control section 78B is identical 
to that shown in FIGS. 4 and 5 (refer to numeral 55B). 
Hence, the detail explanation will be omitted here. 

The memory 79 has a function as a frequency control 
information storage section which stores frequency control 
information for performing a frequency converting opera- 
tion by means of the variable signal generator and a function 
as a filtering control information storage section for per- 
forming a filtering operation by means of the variable BPF. 

The memory 79 stores frequency control information for 
the signal receiving stations 76 and frequency control infor- 
mation for the signal receiving stations 77, identical to those 
(refer to numeral 56) seen in FIGS. 4 and 5. That is, the 
memory 79 stores voltage signal information corresponding 
to the differential frequency information for making the 
variable oscillator in the receive frequency converter 73 
oscillate variable frequency signals, as frequency control 
information based on the receive schedule in the CS tuners 
75A to 75D in each of the signal receiving stations 76 and 
77. The memory 79 also stores another voltage signal 
information as filtering control information for setting the 
center frequency of the filter pass characteristic of the 
variable BPF in the receive frequency converter 73 to the 
receive frequency of each of the CS tuners 75 A to 75D. 

In concrete, the memory 79 stores the frequency control 
information and the filtering control information in the 
format of the table 83 for each of the signal receiving 
stations 76 and 77, for example, as shown in FIG. 12. 

In the table 83 shown in FIG. 12, serial numbers are 
attached for each setting operation, based on the receive 
schedule of each of the signal receiving stations 76 and 77. 

In other words, the serial numbers are set for setting 
where each of the CS tuners 75A to 75D receives different 
signals by time because of the signal receiver's contract for 
each of the CS tuners 75A to 75D. 

The receive frequency information of the CS tuner 75A 
set by time to which the serial number 1 is attached, the 
receive frequency information of the CS tuner 75B set by 
time to which the serial number 2 is attached, the receive 
frequency information of the CS tuner 75C set by time to 
which the serial number 3 is attached and the receive 
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frequency information of the CS tuner 75D set by time to 
which the serial number 4 is attached are stored in the table 
83 shown in FIG. 12. 

Further, the keypad 80 sets the frequency control infor- 

5 mation and the filtering control information to the memory 
79 via the CPU 78 by newly inputting and updating them. 

In the signal receiving system 90 with the above- 
mentioned configuration according to the second embodi- 
ment of the present invention, when each of the communi- 
cations satellites JCSAT-1 and JCSAT-2 transmits 
V-polarizcd wave high-frequency signals and H-polarized 
wave high-frequency signals, the dual antenna 71 at each of 
the A station 76 and B station 77 receives four kinds of 
high-frequency signals transmitted, as shown in FIG. 11. 
After the four kinds of received high-frequency signals 

15 are respectively down-converted by the LNBs 72Ato 72D to 
1-GHz-band signals, the receive frequency converter 73 
subjects the down-converted signals to a desired frequency 
conversion process. Then the resultant signals are received 
by the corresponding CS tuners 59A to 59D, respectively. 

20 The receive frequency converter 73 arranged in each of 
the A station 76 and the B station 77 is comprehensively 
controlled by means of the CPU 78 in the receive-frequency 
control unit 81 arranged remotely. 
That is, like the first embodiment, in the receive frequency 

25 converters 73 at each of the A station 76 and the B station 
77, the frequency conversion control section 78Ain the CPU 
78 controls comprehensively the function section acting as 
a variable signal generator, based on the receive schedule of 
each of the A station 76 and the B station 77 stored into the 

30 table 83 in the memory 79, while the filtering control section 
78B in the CPU 78 controls comprehensively the other 
function section acting as a variable BPF. 

As described above, since a receive-frequency control 
unit 81 at another spot controls comprehensively the receive 

35 frequency converters 73 in each of signal receiving stations 
(the A station 76 and B station 77), the signal receiving 
system 90 according to the second embodiment of the 
present invention provides the same advantage as that in the 
first embodiment. Moreover, there is an advantage in that 

4Q even if signals to be received by each signal receiving station 
is changed with time, each signal receiving station can 
receive automatically it without changing the setting thereat. 

The second embodiment provides an advantage that no 
need of arrangement of a dedicated receive-frequency con- 

45 trol unit for each signal receiving station can contribute to 
the cost reduction of system configuration. 

Furthermore, the same advantage as that above-described 
can be provided even if the hybrid circuit 74 is not arranged, 
since the receive frequency converter 73 can at least convert 

5Q four kinds of signals from LNBs 72A to 72D into signals of 
four frequencies for the CS tuners 75A to 75D, respectively. 
What is claimed is: 

1. A signal receiving apparatus comprising: 
a receiver antenna for receiving a plurality of high- 
55 frequency signals; 

a plurality of first frequency converters each for convert- 
ing the frequency of a corresponding one of said 
high-frequency signals into a predetermined lower fre- 
quency; 

60 a plurality of second frequency converters each for further 
converting said predetermined lower frequency of said 
corresponding signal, which is converted by the corre- 
sponding first frequency converter; 
a frequency control information storage section for stor- 
es ing frequency control information, which is to be used 
for the frequency conversion by said second frequency 
converters; 
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a frequency-conversion control section for automatically 
controlling the frequency conversion by said second 
frequency converters based on said frequency control 
information stored in said frequency control informa- 
tion storage section; and 5 

at least one receiver for receiving only a signal of a 
desired frequency among the signals whose frequencies 
are converted by said second frequency converters; 

each said second frequency converter including a variable 
oscillator for generating a variable frequency signal 10 
under control by said frequency-conversion control 
section, and a frequency converter for further convert- 
ing said resultant signal, which is the output of said first 
frequency converter, using said variable frequency sig- 
nal generated by said variable oscillator. 15 

2. The signal receiving apparatus according to claim 1, 
further comprising: 

plural variable band-pass filters respectively arranged in 
the front stage of said receiver, for subjecting respec- 2Q 
tive signals frequency-converted by means of said 
plural second frequency converters to a filtering pro- 
cess to remove undesired frequency components and to 
pass only signal components of said desired frequency; 

a filtering control information storage section for storing 25 
filtering control information for executing a filtering 
process by means of said plural variable band-pass 
filters; and 

a filtering control section for automatically controlling the 
filtering process by said plural variable band-pass filters 30 
based on the filtering control information stored in said 
filtering control information storage section. 

3. The signal receiving apparatus according to claim 2, 
further comprising: 

an inputting section for setting frequency control infor- 35 
mation which automatically controls said plural second 
frequency converters to said frequency control infor- 
mation storage section and for setting filtering control 
information which automatically controls said variable 
band-pass filters to said filtering control information 40 
storage section. 

4. A signal receiving apparatus comprising: 

a receiver antenna for receiving a plurality of high- 
frequency signals; 

a plurality of first frequency converters each for convert- 45 
ing the frequency of a corresponding one of said 
high-frequency signals into a predetermined lower fre- 
quency; 

a plurality of second frequency converters each for further 
converting said predetermined lower frequency of said 50 
corresponding signal, which is converted by the corre- 
sponding first frequency converters; 

a frequency control information storage section for stor- 
ing frequency control information, which is to be used 55 
for the frequency conversion by said second frequency 
converters; 

a frequency-conversion control section for automatically 
controlling the frequency conversion by said second 
frequency converters based on said frequency control 60 
information stored in said frequency control informa- 
tion storage section; 

at least one receiver for receiving only a signal of a 
desired frequency among the signals whose frequencies 
are converted by said second frequency converters; 65 

a plurality of variable band-pass fillers respectively 
arranged in the front stage of said receiver, for subject- 
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ing the signal, which is converted by said correspond- 
ing second frequency converter, to a filtering process to 
remove undesired frequency components and to pass 
only signal components of said desired frequency; 
a filtering control information storage section for storing 
filtering control information, which is to be used for the 
filtering process by said variable band-pass filters; a 
filtering control section for automatically controlling 
the filtering process by said variable band-pass filters 
based on the filtering control information stored in said 
filtering control information storage section; and 
a hybrid circuit arranged in the front stage of said 
receivers, for supplying the signals produced from said 
variable band-pass filters to said receivers. 

5. A signal receiving apparatus comprising: 
a receiver antenna for receiving a plurality of high- 
frequency signals; 

a plurality of first frequency converters each for convert- 
ing the frequency of a corresponding one of said 
high-frequency signals into a predetermined lower fre- 
quency; 

a plurality of second frequency converters each for further 
converting said predetermined lower frequency of said 
corresponding signal, which is converted by the corre- 
sponding first frequency converter; 
a frequency control information storage section for stor- 
ing frequency control information, which is to be used 
for the frequency conversion by said second frequency 
converters; 

a frequency-conversion control section for automatically 
controlling the frequency conversion by said second 
frequency converters based on said frequency control 
information stored in said frequency control informa- 
tion storage section; and 
at least one receiver for receiving only a signal of a 
desired frequency among the signals whose frequencies 
are converted by said second frequency converters; 
said frequency control information being formed of infor- 
mation regarding said high-frequency signals and infor- 
mation regarding a differential between the frequency 
of the signal converted by said first frequency converter 
and the frequency of the signal received by said 
receiver. 

6. The signal receiving apparatus according to claim 5 
wherein said frequency control information storage section 
stores the frequency control information based on a signal 
receive schedule for receiving signal for each of said receiv- 
ers. 

7. A signal receiving apparatus comprising: 
a receiver antenna for receiving a plurality of high- 
frequency signals; 

a plurality of first frequency converters each for convert- 
ing the frequency of a corresponding one of said 
high-frequency signals into a predetermined lower fre- 
quency; 

a plurality of second frequency converters each for further 
converting said predetermined lower frequency of said 
corresponding signal, which is converted by the corre- 
sponding first frequency converter; 
a frequency control information storage section for stor- 
ing frequency control information, which is to be used 
for the frequency conversion by said second frequency 
converters; 

a frequency-conversion control section for automatically 
controlling the frequency conversion by said second 
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frequency converters based on said frequency control 
information stored in said frequency control informa- 
tion storage section; 

at least one receiver for receiving only a signal of a 
desired frequency among the signals whose frequencies 5 
are converted by said second frequency converters; 

a plurality of variable band-pass filters respectively 
arranged in the front stage of said receiver, for subject- 
ing the signal, which is converted by said correspond- 
ing second frequency converter, to a filtering process to 10 
remove undesired frequency components and to pass 
only signal components of said desired frequency; 

a filtering control information storage section for storing 
filtering control information, which is to be used for the 
filtering process by said variable band-pass filters; 

a filtering control section for automatically controlling the 
filtering process by said variable band-pass filters based 
on the filtering control information stored in said fil- 
tering control information storage section; 2 o 

said frequency control information storage section storing 
the filtering control information based on a signal 
receive schedule for receiving signal for each of said 
receivers. 

8. The signal receiving apparatus according to claim 2, 25 
wherein said frequency-conversion control section is con- 
nected to said plural second frequency converters via a 
trunk; and wherein said filtering control section is connected 

to said variable band-pass filters via a trunk. 

9. The signal receiving apparatus according to claim 1, 30 
wherein said receiver comprising: 

plural receive tuners each of which receives only a signal 
of a desired frequency, in response to respective signals 
frequency-converted by said plural second frequency 
converters. 35 

10. A signal receiving system comprising: 

(a) at least one signal receiving apparatus including 

a receiver antenna for receiving a plurality of high- 
frequency signals, 

a plurality of first frequency converters each for con- 40 
verting the frequency of a corresponding one of said 
high-frequency signals into a predetermined lower 
frequency, 

a plurality of second frequency converters each for 
further converting said predetermined lower fre- 45 
quency of said corresponding signal, which is con- 
verted by the corresponding first frequency 
converter, and 

a plurality of receivers each for receiving only a signal 
of a desired frequency among signals whose frequen- 50 
cies are converted by said second frequency convert- 
ers; and 

(b) a receive frequency control unit including 

a frequency control information storage section, con- 55 
nected to said signal receiving apparatus via an 
information transmission line, for storing frequency 
control information, which is to be used for the 
frequency conversion by said second frequency 
converters, and 60 

a frequency-conversion control section for automati- 
cally controlling the frequency conversion by said 
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second frequency converters based on said fre- 
quency control information stored in said frequency 
control information storage section; 
wherein each said second frequency converter 
includes a variable oscillator for generating a 
variable frequency signal under control by said 
frequency-conversion control section, and a fre- 
quency converter for further converting said 
resultant signal, which is the output of said first 
frequency converter, using said variable frequency 
signal generated by said variable oscillator. 
11. A signal receiving system comprising: 
(a) at least on e signal receiving apparatus including 
a receiver antenna for receiving a plurality of high- 
frequency signals, 
a plurality of first frequency converters each for con- 
verting the frequency of each of said high-frequency 
signals into a predetermined lower frequency, 
a plurality of second frequency converters each for 
further converting said predetermined lower fre- 
quency of said corresponding signal, which is con- 
verted by the corresponding first frequency 
converter, 

a plurality of variable band-pass filters each for sub- 
jecting the signal, which is converted by said corre- 
sponding second frequency converter, to a filtering 
process to remove undesired frequency components 
and to pass only signal components of said desired 
frequency, and 

a plurality of receivers each for receiving only a signal 
of a desired frequency among input signals passed 
through said variable band-pass filters; and 
a receive frequency control unit including 

a frequency control information storage section, con- 
nected to said signal receiving apparatus via an 
information transmission line, for storing frequency 
control information, which is to be used for the 
frequency conversion by said second frequency 
converters, and 

a frequency-conversion control section for automati- 
cally controlling the frequency conversion of said 
second frequency converters based on said fre- 
quency control information stored in said frequency 
control information storage section, 

a filtering control information storage section for stor- 
ing filtering control information, which is to be used 
for the filtering process by said variable band-pass 
filters, and 

a filtering control section for automatically controlling 
the filtering process by said variable band-pass filters 
based on said filtering control information stored in 
said filtering control information storage section; 
wherein each said second frequency converter 
includes a variable oscillator for generating a 
variable frequency signal under control by said 
frequency-conversion control section, and a fre- 
quency converter for further converting said 
resultant signal, which is the output of said first 
frequency converter, using said variable frequency 
signal generated by said variable oscillator. 

***** 
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